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Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HaumenoBanue qHCIHHILIHMHBI

«MHoCcTpaHHbIil A3bIK B IPO(ECCHOHAIILHON AEATEIbHOCTIY

O0bém qucuumInnbl, 3E/ak. 4.

6/216

COAEPKAHHUE JUCIUIL/IMHBI

Pazaenst

Tembl

Paznen 1. AkaneMuueckue
HABBIKU B HAYYHO-
HCCIIENOBATEILCKON
JEesTEebHOCTH MarucTpa

Tema 1.1. O6pazoBanue u o0yueHue

1.1. Peanuum yHUBEpPCUTETCKOH KH3HU (axkazeMuyeckas,
KaMITyC)

1.2. Copemennsle IT TexHonoruu B 00pasoBaHUH

1.3. O0yueHue B TeUEHHUE BCEH JKU3HU

1.4. Kommepuuanusaius o0yueHus

Tema 1.2. Hayka u ee komMmepLuaiu3anms
2.1. Hayka B coBpeMeHHOM MHpE

2.2. Jlyuuiee uzobpereHue

2.3. Hayxka u npecrynienue

2.4. Kommepruanusalius HayKu

Tema 1.3. Pabora, kapbepa ¥ HaBbIKH CHEMAIUCTA

3.1. JomKHOCTD M JOJBKHOCTHBIE 003aHHOCTH

3.2. Kapeepa

3.3. Ksanuduxanus 1 TpeHUHIH

3.4. lloprdens xommeTeHLMH, BOCTPeOOBAHHBIN Ha COBpe-
MEHHOM 7Tare pa3BUTHs 00ILEeCTBA

Tema 1.4. Koopaunauus Hay4yHOM M OM3HEC KOMMYHHKALIUH
4.1. Berpeuun

4.2. llpesenrauuu

4.3. IlucbmeHHas KOMMYHUKALIUS

4.4. Obwenue no teaedoHy U cKaimy

Tema 1.5. O6yuenue B Poccun u 3a pyoesxom
5.1. Ilnrocel 1 MuHyCHl 00yueHHs 3a pyOeKoM
5.2. Beicuiee obpa3oBanue B AHITIUH

5.3. Beicuiee oOpa3oBanue B AMepuke

5.4. Bricuiee obpasoBanue B Poccun

Tema 1.6. Akanemuueckas u oOpazoBare/ibHasi MOOMJILHOCTh
6.1. Akagemuueckass MOOMIILHOCTD

6.2. I'panThl U cTUIEHIUN

6.3. OGpasoBarenbHas ¥ Hay4YHas KOMaHIMPOBKU

6.4. Onucanue MEPOTIPUITHS

Paznen 2. [IpakTnyeckuii Kypc
npodecCHOHAILHO-
OPUEHTUPOBAHHOIO MEPEBO/IA

Tema 2.1. Kparkast HCTOpHs TE€OMETPHUH.

Tema 2.2. KimoueBbie koHuenuuu Anrebpol. bynesa Amnre-
Opa.

Tema 2.3. YpaBuenus. [uddepenuinanbibie ypaBHEHHA.




Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

Tema 2.4. KommiekcHas pa3padoTka nporpammHoro odecre-
YEHUS

Tema 2.5. AAMUHHCTPUPOBAHHE KOMITbIOTEPHBIX CETEM

Tema 2.6. Marematudeckoe M nporpaMMHoOe obecrieueHue
5BM

Tema 2.7. Marematuueckoe MOJIETUPOBAHUE

Pasnen 3. [loaroroBska K
manucanuto u 3amure BKP Ha
AHTIIMICKOM SA3BIKE

Tewma 3.1. TpeboBanus k CTpyKType, coaepKaHuio U ohopm-
senuto BKP. Ilynkryauus B BKP.

Tema 3.2. Odopmienue cCbUIOK U LIUTUPOBAHUE B TEKCTE
BKP. Ilepudpas u cymmuposanue. TpeboBanus x odopmie-
HHIO CIIUCKA JINTEPATYPBI.

Tema 3.3. Aunorauus u Beenenue k BKP. Jlureparypusiit
0030p. AHAIUTUYECKOE U3JI0KEHUE HHOpMALUH.

Tema 3.4. Dmnupudeckas rinasa BKP. Onucanue metonono-
run ucciaeposanus. Cnocodbl odopmuenus undopmaluu o
(axtax u naHHbIX. Mepbl u3MepeHus, cuMBOJIbl. AOOpeBua-
Typbl. CriocoOs1 odopminenus uHbopMauuu o rpapukax u
JuarpaMmax.

Tema 3.5. OOcysk/eHHE pe3ybTaTOB IMIUPHUECKOIO HCCIIe-
jnoBanusi. CrnocoObl odopminenus unbopmanuu 00 HIEAX,
ONUCAHHME NMPUYMHHO-CICACTBEHHBIX CBS3€H, CXOAHOTO H OT-
JIMYHOTO.

Tema 3.6. @opmynupoBanue u onucanue BoiBooB BKP.

Tema 3.7. Ilpesenranus BKP. Tpebosanus u cneunduxa.




Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HaunmeHoBaHHe JUCIHUILIHHBI

«MogenupoBanue 6eCpoOBOAHBIX CETEH»

O0bém aucnunannbl, 3E/ak. 4.

5/180

COIAEPXKAHHUE JUCHUILIUHBI

Pazpenst

Temnl

Pasnen 1. Apxutekrypa cerell
noctyna 5G NR

Tema 1.1. I'ereporennocts, TpeboBaHus K 00CIYNKHUBAHUIO,
OCHOBHBIE YCJIYTH, CTAaHAAPTU3aLNs OeCIPOBOAHBIX ceTel

Paznen 2. Mogenu KOMIIOHEHTOB
cerert cBa3u SG NR u
METOOJIOTUS OLEHKH 0a30BbIX
xapaktepuctuk cuctem 5SG NR

Tema 2.1. JIByxmepHble W  TpeXMEpHbIE CLEHApUH
HNPUMEHEHUS AaHTECHH

Tema 2.2. Mopenu KOMITOHEHTOB: pasmeleHus
MOJIb30BATENCH,  PAacCHpOCTPAHEHMs  CUIHAjga,  AHTEHH,

OJI0KMPOBKH B [IBYX U TPEXMEPHBIX CLICHAPUAX

Tema 2.3 Wurepdepentus,
npeodpa3oBaHus CAy4aiHbIX
B3aUMOJICHCTBHA YCTPOUCTB

(hyHKIIMOHAILHbBIE
BEJIMYUH, npsMoe

Paznen 3. Ouenka 0a30BbBIX
xapaktepucTik cuctem 5G NR

Tema 3.1. OOmas Mojaesib Ha OCHOBE CIIy4alHBIX [OJIEH,
cTatudeckas Mozelb OJI0KUPOBKU

Tema 3.2. BeposTHOCTb  DKCHO3HULMH,  BEPOSTHOCTH
HKCIIO3ULIMH COBMECTHO € BEPOATHOCTELIO OJIOKMPOBKH

Tema 3.3. ®opmyna Komnbenna a1s oneHku uHTEpdepeHun

Tema 3.4, Anamu3 unrepepeHUMH A8 pa3HbIX TUIIOB
antenH, hopmyia lllennona, cnekrpanbHas 3pPeKTUBHOCTD




Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HaumeHnoBanue JUCIHHILIMHDI

«O0BbeKTHBIE U pacTipeie/EHHbIE 0a3bl JAHHBIX

O0bém qucuuniaunbl, 3E/ak.u.

5/180

COAEPXKAHHUE JTUCIUIT/IMHBI

Pa3zpnennt

Tembl

Paznen 1. OcuoBHble
KOHLICTILIMH PACIPEICIEHHBIX,
00BEKTHO-OPUEHTUPOBAHHEIX H
00BEKTHO-PEIIALIMOHHBIX

CVYB/.

Tema 1.1. Pacnipenenéuubie 0a3bl JaHHBIX ¥ MYJIBTHOA30BbIE
CHCTEMBIL. Apxurekrtypa " IPOEKTHPOBAHHE.
@®parMeHTalMs, pacnpe/ieiieHHe W pEeIUIMKalMs JaHHbIX.
YpoBHM MPO3PAYHOCTH.

Tema 1.2. OObekTHbIE M OOBEKTHO-pENALIMOHHBIE Oa3bl
nausbix. [Ipeanoceinku Bo3HukHOBeHust. MoaenupoBanue
00BbEKTOB M cBs3ell, o0bekTHble 3ampocbl. OObEKTHO-
persauuonnas CYBJl PostgreSQL.

Paznen 2. Unxenepusie
ACIEKThI DKCILTYaTauu 6a3
JIaHHBIX.

Tema 2.1. Ontumusaius 3anpocoB K 0a3am JJaHHBIX.
[Tpunnune! noucka onTUManbHON pensuMOHHON (HopmyIibl
3anpoca.

Tema 2.2. VYnpasineHue mnapaiieiibHbIM JOCTYIIOM B
muoronons3oBarenbckux CVYBJ/l. Texuuka asyxdaznbix
OJIOKMPOBOK, TEXHUKA BPEMEHHBIX METOK.

Tema 2.3. TexHonoruu BOCCTAHOBIEHUS 043 NaHHBIX [1OCIE
cOO€B U MOJIOMOK pa3iUYHBIX THIIOB.

HaumeHnoBaHue JHCHHILTHHBI

«Ananmm3 u OITHMU3AL A HpOCKTHOﬁ JACATCIbHOCTHY

O0bém qucuunannbl, 3E/ak. 4.

3/108

COIEPKAHUE JTUCHUITJIMHBI

Paszgesnl

Tembl

Pasaen 1. OcHOBBI IPOEKTHOM
nesrenbHOCTH. CTPYKTYpa,
METO/Ibl ¥ PA3BUTHE MTPOEKTHOM
JIesITeILHOCTH.

Tema 1.1.  Pazpaborka  TEeXHUYECKOTO
PaccranoBka npHOpUTETOB UCIIOJIIHEHHS TPOEKTA.

3aaHus.

Tema 1.2. CrpykrypupoBanue paboT o JTamamM, cxema
pa3buenus pabot 1o sranam.

Tema 1.3. Cxema opraHu3aliHOHHOH CTPYKTYpBL.

Paznen 2. Xapakrepuctuku
HPOEKTHOM JeATEITbHOCTH.
CpencrtBa 1 METO/IBI TPOEKTHOM
JIesITelIbHOCTH.

Tema 2.1. OOwmuii anropuT™ MPOEKTHOH AEATEILHOCTH.

Tema 2.2. Bopibop HampaBieHHs M TEMbl IPOEKTHOM
JEATEILHOCTH.

Tema 2.3. IlocranoBka 3apaun (npoOiembl) HNPOEKTHOM
aearesnbHOCTH. Da3bl IPOEKTUPOBAHHSL.

Pazpen 3. Ananus u

Tema 3.1. KoncrpyupoBanue cereBoro rpaduka npoekxra,




Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HaumeHoBaHMe qUCHHILTHHBI

«AHanu3 u OIITHMHU3ALUA HpOCKTHOﬁ JACATCIIbHOCTH»

O0bém aucuunnnbl, 3E/ak. 4,

3/108

COIJEPKAHUE JTUCHUIIJIMHBI

Paspennt

Tembl

ONTUMHU3ALIHUA IPOEKTHOM
nesrensHocty. [Inanuposanue
pecypcos.

nBa noaxoaa k paspadborke cereBbix rpadgukoB. OCHOBHbIE
npaBsuiIa pa3paboTKH ceTeBoro rpaduxa.

Tema 3.2, [IlnanupoBanue pecypcos. Ilpouenypa
cokpalenusi BpemMeHH. KOCBEHHbIE H3IEPKKU IPOEKTA.
[Tpsimble U3aEPHKKU NPOEKTA.

Tema 3.3. CokpauieHue BpEMEHU BBLINMOJIHEHHS IPOEKTA.
[TocTpoenne rpaduxka CTOMMOCTH BPEMEHH BbIIOITHEHUS

Paznen 4. MoHUTOPUHT NPOEKTa
U OLIEHKA OKA3aHHOTO
BO3/CHCTBHA. YIpaBieHHe
U3MEHEHMSIMU MPOEKTA.

npoekra. OmnpejaeneHue onepauuii - uid  COKpalleHHs
BPEMEHU HX BbINOITHEHUS.
Tema 4.1. CuenHapuu yrpaBiacHHS  OTKJIOHEHHSIMH.

MauunynupoBaHue pecypcami.

Tema 4.2. Kontpons npotecca ynpas/ieHUs: H3MEHEHUSIMU.
DTanb! KOHTPOJIA.

Tema 4.3. PaspaboTka OCHOBHOIO IUIaHA U3MEHEHHIL.
H3mepenne xoxma paborsl. CpaBHeHHe IaHa ¢ (DAKTOM.
[Ipunstue mep.

Pasgen 5. Ynpasnenue puckom
MPOEKTA.

Tema 5.1. BoisiBaeHue U OLEHKA pUCKA B TPOEKTE.
BeisiBneHre MCTOYHMKOB pHCKA. AHAIM3 U OLEHKA PUCKA.
AHanu3 cleHapus: HEKOJIUYECTBEHHBIN.

Tema 5.2. AHanus ¢ HCHONB30BAHUEM IOIPABOYHBIX
K0AGhHUIMEHTOB U JTONMYCKOB. AHAIU3 CMEIIAHHOIO THIIA.
Peakuus Ha puck.

Tema 5.3. CHuxeHue WIM  COXpaHEHHE  PHCKA.
[lepeanpecanus pucka. Yuactue B puckax. [Lnanuposanue
Ha CITy4ail HeNpeaBUEHHBIX 00CTOATENIBCTB.

Pasnen 6. 3aBepiueHue npoexTa.

Tema 6.1. Oo6paborka u odopmieHHE pe3ylIbTaToB
OPOEKTHOH  gesareabHOCTH.  Meronsl  Bepudukanuu
pPe3y/IbTAaTOB MPOEKTHON jAearenbHOCTH. M3noxkenue wu
apryMeHTaLus BbIBOIOB NPOEKTHOMH AEATEILHOCTH.

Tema 6.2. OTUETHOCTB IO MPOEKTHOW AEATENLHOCTH. Bubl
OTYETOB MO TMPOEKTHOH jestenbHOCTH.  OCHOBHBIE
TpeboBaHus K O(GOPMIIEHHIO PE3YIbTATOB IPOEKTHOM
nestenbHocTH.  @opmbl  cooluieHuii 0 pesyabrarax
HNPOEKTHOM JeATEIbHOCTH.

Tema 6.3. OTueTsl 0 NIPOEKTHOHN JEATEALHOCTH.




Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HanmenoBaHHe JIHCUHHILIHHBI

«MaremaTH4eCKHE OCHOBBI 3alIUThHl HH(YOPMALH U
UH(pOpPMALIMOHHON 0E30MacHOCTH

O0bém qucuuniaunbl, 3E/ak. .

6/216

COAEPKAHUE JUCHUIIJIMHBI

Paszuenl Temnl

Pasnen 1. Ananu3s u knaccudu-

Kalus HopMatuBHO-Metonuue- | Tema 1.1 OcHoBHble  MOHATHS — HHGOPMALMOHHOI
cKOH 0a3sl B 00J1aCTH 3411IUTHI 0e30MmacHOCTH.

nupopmanuu. Monenu 6ezonac-
HOCTH ONEPALMOHHBIX CHCTEM

Tema 1.2 Monynbnast apupmMeTuka.

Paznen 2. OcHoBbI KpUnTOrpa-

bun.

Tema 2.1. CoBpeMeHHbIe HHGPBLI ¢ CAMMETPHYHBIM KITHOUOM.
Tema 2.2 Cranpapt mwudposanus gauusix (DES).
Tema 2.3 Kpunrorpadus ¢ aCHMMETPHUHBIM KITHOUOM.

Paznen 3. Anropurmel oOmeHa
KJIIO4EH M MPOTOKOJIbI Ay TEHTH-
(dukanuu.

Tema 3.1 IlenoctHocTs coolEeHUS
MOJIMHHOCTH COOOIEHHS.
Tema 3.2 YcranoBneHHe NOUIMHHOCTH 00BEKTA.

Tema 3.3. YipasiieHue KitouaMu.

H YCTAHOBJICHHC

HaumenoBaHue qUCHHILTHHBI

«[TapannenbHoe U pacnpeeeHHOe NPOrpaMMHUPOBAHUEY

O0bém qucuumnnbl, 3E/ak.u4,

5/180

COJEPKAHHUE JUCIUIT/IMHbI

Pasnelinl

Tembl

Paznen 1. AxryanbHbie
CcTaHaapThl s3bika C++.

Tema 1.1. Ucropus sa3bikoB C u C++.

Tema 1.2.0630p coBpeMeHHBIX cTaHAAPTOB s3bika CH++.

Pasnen 2. CranjaprHas
Onbnuorexa mabnoHOB.

Tema 2.1. O630p OCHOBHBIX KOHTEHHEPHBIX KJIACCOB.

Tema 2.2. Hexkoropslie GyHKLIMU cTaHAapTHOH OMOIHOTEKH

Paznen 3. [Tapannenusm,
OCHOBaHHbBIH Ha
MHOTIOIOTOYHOCTH

Tema 3.1. bubnuoreka std::thread nys ynpasinenus norokamu
HE3aBHCHUMBIM OT ONEPALIMOHHONH CUCTEMBI 00pa3oM.

Tema 3.2. OcHOBHBIE
MHOTONOTOYHOCTH. Mogenu
aToOMapHbIE ONEpaIUH.

MOHATHS,
TIaMATH,

KacarwIiimecs
r'OHKa  JaHHBIX.

Tema 3.3. Konuenuust mprotekca/cemacdopa.

Pasnen 4. PacnapannenuBanue
CTAHIAPTHBIX aJITOPUTMOB

Tema 4.1. HoeoBBenenus crangapra C++17, kacawommecs
MOJHUTHKH BBITTOJIHCHMSA.

Tema 4.2. [lpumepsi
AJITOPUTMOB.

pacrnapaiieauBaHusl CTaHJAapTHBIX




Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

Tema 4.3. Merogonorus 3amepoB BpeMeHH pPabOTh
NPOrpaMMHOIO KOja, Jaloliasi CTaTUCTUYECKH 3HAYMMBbIE
pe3yJLTaThl.

Pasnen 5. Muoronorounas
reHepaLus paBHOMEPHO
pacnpeneneHHbIX
NCEBNOCTYUAHHBIX YHCET

Tema 5.1. l'enepupoBaHHE pPABHOMEPHO paCHpEAEICHHBIX
CITYUYaHHBIX YUCEIL.

Tema 5.2. Muoronoro4yHasi reHepaius ICEBIOCTYYalUHBIX
yucen. Cneuuduka MHULMATU3ALUU  TeHeparopa Ui
Ka>KIOr0 MOTOKA.

Pasnen 6. MoaenupoBanue
CIIy4alHBIX OPOLIECCOB

Tema 6.1. Meton Monre-Kapino u ero npuMeHeHUe [Jis
MOJEJIMPOBAHUS CIIy4alHbIX IPOLIECCOB

Tema 6.2. lloBblieHHe  NPOU3BOAUTENIBHOCTH  MpPH
HCIOJIb30BAHUU [TIOTOKOB.
Pasznen 7. lllabnon Tema 7.1 Onucanue wmwabioHa  NPOrpaMMHPOBaHUA
IpOrpaMMHUpPOBaHUS HNOTPEOUTENBL-IPOU3BOIUTEND.
[IPOU3BOAUTEIL-IIOTPEOUTED
P A p Tema 7.2, MopenupoBanue CUCTEM MAaccoBOro

00CITy;)KMBaHMs ¢ TOMOILBIO JJAaHHOTO 11abioHa.

HaumeHnoBaHue JHCIHILTHHbLI

«MeTo/1bl CTOXAaCTUUYECKOTO aHAINu3a TEICKOMMYHUKAITUI»

O0béM aucunIInnbL, 3E/ak.u.

5/180

COIAEPXKAHMUE JUCIUITI/IMHBI

Pazaenst

Temnl

Paznen 1. OcHoBbl TEOpUM
ClIy4aiHbIX ITPOLECCOB

Tema 1.1. BeesieHue B cityqaiiHble MpoLECCh.

Tema 1.2. MapkoBckuii cy4aliHbIH IIPOIECC U €10 CBOMCTBA

Tema 1.3. MapkoBckuii
MPOLIECC U €TI0 CBOMCTBA

CKa4KOOOpa3HbI  Cly4alHbIH

Paznen 2. OcHoBbI TEOpUH
MaccoBOro 00CTyKHUBaHUS

Tema 2.1 Kinaccuueckoe oONHMCAaHHUE CHCTEMBI
o0cyKUBaHUs.

MdaCCOBOIo

Tema 2.2. ba3oBble MOJEIM MAacCOBOTO OOCTY/KUBAaHUS U
METO/bI UX aHaJIn3a.

Paznen 3. OcHOBEI cTOXacTHYe-
CKOM TeOMETPUH

Tema 3.1. Toueunsie npouecchl.

Tema 3.2. IlyacCOHOBCKMH TOUYEYHBIH MpOLECC H €ro
CBOHCTBA.

Tema 3.3. Meron aHanuza pacopeeleHuil pacCTOsSHUH

MEXAY Cly4yalHBIMH TOYKAMHU




Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HanmeHnoBaHHe JUCIHUILIHHDI

«Maremaruyeckas Teopus Tenerpaduka

O0bém qucnunannel, 3E/ak. 4.

5/180

COIAEPXKAHUE JUCIIMITI/IMHBI

Paznensi

Temnl

Paznen 1. Kitaccuueckue
MOHOCEPBHCHBIE MOJICIN
OpiaHra 1 DHrcera.

Tema 1.1. Mozgenb Dpnanra ¢ norepsmu

Tema 1.2. Harpy3ska u ee XapakTepUCTHKH

Tema 1.3. Mojens Dpianra ¢ 0kHJaHHEM U OJIOKUPOBKaMHU

Pasznen 2. MynbTrcepBUCHas Tema 2.1. MynbrucepsucHas MOJIENb Dpnanra,
MOJieIb DpIIaHra ¢ IBHbIMH CTAallMOHAPHOE pacIHpe/IeieHHe BepOsTHOCTEN
MOTEPSIMHU.
p Tema 2.2 Anroputm pacuera XapaKTEPUCTUK
MYJIETHCEPBUCHOW MO DpiiaHra
Paznen 3. MynbsTrcepBUCHBIE Tema  3.1. MynbsTucepBHUCHas MOJesb  OJHrcer-1,
MO/l JHICETa C SIBHBIMH CTAallMOHAPHOE pacIpe/ieieHue BEpOATHOCTEN
NOTEPSIMH.
p Tema 3.2. MynbTrcepBUCHas MOIENb Durcer-2,
CTAallMOHAPHOE pacHpe/ieeHue BEpPOATHOCTEN
Tema 3 Anroputm pacuera XapaKTEPUCTUK

MYJIBTUCEPBUCHON MOJIENIM DHICeTa

HaumeHnoBanue JHCIHILIMHBI

«Mojenu pecypcHbIX CUCTEM MAacCOBOTO 00CTYKUBAHU)

O0bém aucuumInnbl, 3E/ak. 4.

Paznennt

Paznen 1. PecypcHsbie cetu
MaccoBOIo OGCIIY)KHBE:IHHH

4/144

COIJEPKAHUE JUCHUIIJIMHBI

Tembl

Tema 1.1. PecypcHble cHCTEMBI M PECypCHbIE CETH
maccoBoro  obciayxkuBanus.  [IpuHuunsl  nocTpoeHus
MaTeMaTHYECKHX MOIEIER ceren MAaCCOBOI0
00CTyKUBaHUS.
Tema 1.2. OTKpbITBIE OIHOPOJIHBIE JKCIIOHEHIIMATLHBIC
CeTH.

Tema 1.3. 3aMKHYTblE OJHOPOJHBIE ODKCIOHEHIIMAIBHBIE
CETH.

Paszgen 2. Maremaruueckue
MO/
TC.‘ICI(OMMYHHK&U,HOHHHX
CHCTEM C PecypcaMu CIIOMKHON

CTPYKTYpBL

Tema 2.1. OOmmii noaxoa K MOOCTPOEHUIO MojeneH
TEIEKOMMYHUKAIHOHHBIX CHCTEM CJIOKHOH CTPYKTYphI B
BUJIE PECYPCHOM CHCTEMBI MacCOBOro obcayxuBanus (S, A)
C pecypcaMu HEKOTOPOH CTPYKTYpbl S u allropuTtMoM A ux
pacripe/ie/IeHUs MEk1Y BXOASLUIMMU MOTOKAMHU 3as1BOK.

10




Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HaumeHoBaHMe qUCHHILTHHBI

«Mopenu pecypcHBIX CUCTEM MAacCOBOI0 00CTYKUBAHUS

O0bém aucuunnnbl, 3E/ak. 4,

4/144

COIJEPKAHUE JTUCLHUIIJIMHBI

Pa3jenl

Tembl

Tema 2.2. Maremaruyeckass mojeinb Oydepusaiuu B y3iie
kommyTaiuu nakeros B Buge CMO (S1, Au), u=1..5.

Tema 2.3. OcHoBHble mapamerpsl Mozenu (parmeHra
CUCTEMBbI CITYTHUKOBO#M cBs3u (S2, Au), u=1..5.

Paznen 3. Ynpasnenue
JIOCTYIIOM K pecypey [uis
MyJibTHCEpBUCHBIX PCMO

Tema 3.1. Crpareruu AocTyna: OCHOBHBIE OIPEIEICHUS.
Crparerust pe3epBHpOBaHUS KaHAJIOB.

Tema 3.2. KoopaunaTHO-BbIIyKible crparerud. CHCTeMbl
ypaBHEHUH I7100AJILHOTO U YACTUYHOTO DAJIAaHCOB.

Tema 3.3. OcHoBHBIE THIBI KOOPAMHATHO-BBITYKIIBIX
crpareruil. O6 onTUMU3aLUU CTPATETUH AOCTYIIA.

HaumeHnoBaHnue JUCIHILTIHHbI

«/luzalin MHTEPAKTUBHBIX CUCTEM»

O0bém qucuunannbl, 3E/ak 4,

4/144

COAEPKAHHUE JUCIUIL/IMHBbI

Pa3znennt Tembt
Paznen 1. Metoabl Tema 1.1. Onpenenenue  Kareropuy  Ioib30BaTenei
MOJIEJTUPOBAHUS IOBE/ICHHUS HHTEPAKTUBHBIX CUCTEM.
nonb3oBareneit unrepakTuBHblX | Tema 1.2, IlocranoBka  3agaun 1o  paspaborke

CHCTEM

UHTEPAKTUBHOM cuctembl. Metoasl cbopa uHpopManuu o
[TOJIL30BATEIIE.

Tema 1.3. Mozens nosejieHus M0JIb30BATENS HHTEPAKTHBHOM
CHCTEMBL.

Paznen 2. Metozbl
MPOEKTUPOBAHUS
WUHTEPAKTUBHBIX CUCTEM

Tema 2.1, dopmanuzaius npouecca au3aiHa
MHTEPAKTUBHBIX cUCTEM. PakTOpbl, BIMAIOLIME HAa BbIOOP
BapHaHTa JAu3aliHa HHTEPAKTUBHON CHCTEMBI.
Tema  2.2. Metoast  paszpaboTku
MHTEPAKTUBHBIX CUCTEM.

Tema 2.3. Metozbl TOCTPOEHUS IPOTOTUIIOB HHTEPAKTHBHBIX

crienuuKami

cucreM. MeToibl  HPOEKTUPOBAHUS  [10JIB30BATEIIbCKUX
uHTEp(ENCcoB.
Paznen 3. Metoab! oLieHKH Tema  3.1. Mertoasl  OLIEHKHM — KayecTBa  JU3aliHa
Ka4eCTBa MHTEPAKTUBHBIX UHTEPAKTUBHBIX CUCTEM.
CHCTEM Tema 3.2. Meroag cHCTEMHOrO aHajlu3a B JU3alHE

HHTEPAKTHUBHBIX CUCTEM.

11




Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

Tema 3.3. IlpoBemeHue OKCIIEPUMEHTOB B
pa3paboTKH UHTEPAKTUBHBIX CUCTEM.

npoiecce

HaumenoBaHue qUCIHMILIHHBI

((AJ'[DOpHTMH'-iCCKHE OCHOBBI My.}leHMe,:‘J,HI‘/JIHblx TEXHOIOTHED

O0bém aucuunannbl, 3E/ak.u.

4/144

COJEPKAHHUE JUCIUITI/IMHbI

Paszaenst

Tembi

Paznen 1. Obuiue MeToanl U
aNropuTMbL 00pPadOTKH
uHbopMaIiH.

Tema 1.1. CrocoObl XpaHeHus, NPEACTaBICHUA U NEpefadn
urdopmaruu B IBM.

Tema 1.2. MeTtoabl cikatusi C NOTEPSIMHU.

Tema 1.3. Metons! c:xatus 6€3 NOTEPS.

AHanIN3 KauecTBa alropuTMOB CIKATHSL.

Tema 1.4. Anropurmsl cixatust RLE, LZ77, xon Xaddmana.

Pasnen 2. MeTofb! # aropUuTMBI
00paboTkn n300paKeHni.

Tema 2.1. Ilpeacrasnenue uzodopaxkenuii 8 IBM. CriocoOsl
nojtydeHus u3oopaxkenuii. Mojenb kamepsi.

Tema 2.2. [IBetoBeie cxembl RGB, YUV, CMYK, Grayscale.
Cnocobsl mepeBoga usobpakeHuss u3 ofHoro ¢opmara B
npyroii. @opmarsl H300paykeHui .ppm 1 .pgm.

Tema 2.3. Addunnsie npeobpasoBanusi.  MeTtozbl
maciirabupoBanus u300paxeHuit. MeToabl UHTEPIONALUH
H300paskeHui.

Tema 2.4. OO6paboTka BHIECONOTOKA.
XPaHEHUs BUJICOIaHHBIX.

Konreitnepsr st

Paznen 3. MeTozb! ¥ aropuTMBl
00paboTkM ayauo.

Tema 3.1. Ilpencrasienue aynuo undopmanuun B DBM.
Crnioco0bl nonyuenus ayauo. @opmar .wav.

Tema 3.2 [IpeobpasoBanue Dypsbe, obicTpoe
npeodpazoBanue Oypre, OKOHHOE npeodpa3zoBanue Dypbe.
Tema 3.3. Metoasl cxarus ayauonoToka. AHanu3 CIEKTpa
aynuonoToka. KoHteiHeps! A1 XpaHEHUs! ay/IHO/1aHHBIX.

Paspen 4. Auropurmuueckue
OCHOBBI obpaboTku u
KOZIMPOBAHUS BUEOJAHHBIX

OcoOeHHOCTH  KOAUpPOBaHHUS BUACOAAHHBIX. MexaHU3MBI
YCTPAHEHUS] BPEMEHHON HW30BITOYHOCTH IPU KOJUPOBAHHUH
BuieoaHHbIX. CTaHaapTel KOAUPOBaHHUS LU(POBOIO BHIEO
(H.261, MPEG1, MPEG2, MPEG4, H.265/AVC).

12




Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HaumenoBaHue qUCHHILIHHBI

((MCTO,EU)] HHTCIINCKTYAJIbHOTO dHaIH3a TCKCTOB»

O0bém aucuunannbl, 3E/ak. 4.

4/144

COIAEPXKAHMUE JUCIUITI/IMHBI

Pazuenst Tembl

Paznen |. Beenenue B Tema 1.1. EcrecTBeHHBIH  A3BIK. Knaccendukanuu

WHTEJUIEKTYaIbHbIH aHaIn3 €CTECTBEHHBIX SA3bIKOB.

TEKCTOB Tema 1.2, VYpoBHu  anammza:  MOP(OIOrHUECKHIA,
CHUHTAKCUYECKHH, CEMAHTHYECKHUI, JIUCKYPCHBHBIIA.
Jluarsucruyeckoe HUCCIIEIOBAHUE, 3agaun
MHTEIUICKTYAIbHOTO aHalnW3a TeKCTOB: HH(pOPMAaLMOHHBIHI
[IOUCK, U3BIICYEHHE uHpopManuu u3 TEKCTOB,

Knaccu(puKalms U KiacTepu3alus TeKCTOB.
Tema 1.3. MamunHoe o0O0y4YeHHUE B MHTEIUICKTYaJIbHOM
aHaJIn3€e TEKCTOB.

Paznen 2. Metoznl
JJUHI'BUCTHYCCKOI0O aHajiiia
TEKCTOB

Tema 2.1. Metoast MOp(OIOrHYECKOTO aHalIM3a TEKCTOB.
Ilpobnema mopgosornyeckoit MHOro3HauHOCTH. MeTo/bl
CHSATHS MOp(hoIOruyecKoH MHOTO3HAYHOCTH.
Mopdonoruueckue aHaau3aTopsl.

Tema 2.2. CuHTakCHMC €CTECTBEHHBIX A3LIKOB. CrocoObl
ONUCAHMUA  CUHTAKCHYECKOM  CTPYKTYPBI  MPEIIOKEHUS.
dopmanbHble TpaMMaTHKH. AJTOPUTMBI CHHTAKCUYECKOTO

aHayu3a. Transition-based aJITOPUTM HOCTPOEHUS
CHUHTAKCHYECKOI0 [epeBa MNPCIIOKCHUA. CuHTaKCHYECKHE
[IapCepkl.

Tema 2.3. CniocoObt ¢opmanus3anuy CEMaHTHKH M METOZb
CEMAHTHYECKOr0  aHaiu3a.  PelsiuOHHO-CUTYaIl[MOHHBIN
aHamu3 Tekcra. [lpumep peanuzaumm CeMaHTUYECKOro
aHanusaropa. JluctpubyTuBHAs CEMaHTUKA M BEKTOPHBIC
MPEJICTABIICHUS CJIOB.

Paznen 3. [lpuxnagueie 3anaun
WHTEJUIEKTYaIbHOTO aHa/lu3a
TEKCTOB

Tema 3.1. UsBneyenue wuHbpopmanuu U3  TEKCTOB.
Knaccuduxauus u kiactepusalus TEKCTOB.

Tema 3.2. Paznuunbie BUABI MAIIMHHOTO OOy4YeHUs ISl
pELICHHS 3a/1a4 HHTE/UICKTYalbHOI0 aHa/IM3a TEKCTOB.

13




Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HaumenoBaHue qUCHHILIHHBI

«S3pIK TEOpHUH I(aTCFOPHﬁ B HCKYCCTBCHHOM HHTCILIICKTC»

O0bém aucuunannbl, 3E/ak. 4.

4/144

COIAEPXKAHMUE JUCIUITI/IMHBI

Pazuenst

Tembl

Pa3zpeun 1. f3piku onucanus
HUHTEJUIEKTYaIbHbIX CHCTEM.

Tema 1.1. Curyauum, oOpasusl U comnoctaBieHue. Bujbl
nH$popmaruy, CBA3aHHOHN ¢ CUTyallueH.

Tema 1.2. Ilomsatue oOpasua curyauun. ComnocrablieHUE
cUTyaluu ¢ o0pasLoM.

Tema 1.3. Onepanus no0aBneHus
HEOOXOUMOH MPU COMOCTABJICHUHU.

urdopmaruu

Pa3znen 2. [Ipoaykuuu Ha s3bIKe
oTo0paskeHui.

Tema 2.1. OOpasup! Ha s3bIke oTOOpaskeHuil. Tpu CKBO3ZHBIX
puMepa JUisi UWLTIOCTPALUU TEOPUH.

Tema 2.2. Curyauun, obpasupl, koHkperusanuus. [Ipoaykums
Kak rapa oOpasios.

Tema 2.3. YcnoBus npumMeHUMOCTH Npoaykuuu. CHCTEMbl
00pasnoB U CUCTEMBI IPOAYKLIHUH.

Pa3snea 3. OcHoBbI TeOpUn
KaTeropuid.

Tema 3.1. Kareropuslii noaxoa k cucteMam o0pasios.

Tema 3.2. T'omomopduzmd. Mouomopduszm. dopmanbHOE
Mpe/ICTaB/IEHNE TEOPHH KaTerOpUid.

Tema 3.3. OOwextst u Mopdusmbl. Omnpenenenne TK.
Obpasubpt u npoaykuuun Ha s3plke TK. I'paduueckoe
npejacrasnenue. Onpenenenue cutyauuid Ha s3eike TK.
Unmoctpanys Ha CKBO3HBIX NIPUMepax.

Tema 3.4. ®yuxkuus EVAL

Pa3spea 4. [lopsnok Ha
MHOXKECTBE 00pasLoB.

Tema 4.1. Cuctemsl godasinenuii u uzbsatil. [Ipogykunonnas
cucrema 3HATOK.,

Tema 4.2. CpaBHenue 00pasioB 110 CTENEHU OOIIHOCTH.

Tema 4.3. [Ilpeanopsnok. Haumensmee o6o0uieHue.
Haubonbimuii yacTHLBIN cy4ail.

14




Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HaumeHoBaHHe ANCIHILTHHbI

«AHaAIHU3 CI0KHOCTH alr OPUTMOB»

O0bém aucuuniannbl, 3E/ak. 4.

4/144

COAEPXAHUE JUCIUIL/IMHBI

Paszuenst

Tembl

Paznen 1. CoiicTBa ¥ OHATUSA
aJArOPUTMOB

Tema 1.1. OcHOBHBIE CBONCTBA AITOPUTMOB
Tema 1.2. ®opmanbsHbie MOJIENHN AITOPUTMOB

Paznen 2. CinoxHoCTh
aJrOpPUTMOB

Tema 2.1. CnoxHocTs anroput™MoB. TpynoeMKOCTb
anroput™moB. Knaccugukanus airopurMon
Tema 2.2, Acumnroruueckuil — aHaau3  (yHKUHH
tpynoeMkoctH. P, NP u NP-nonusie 3anauun

Paznen 3. Anropurmbl.
[TpakTHueckoe npuMeHeHHe.

Tema 3.1. Anroputmbl MOMCKA MHUHMMAIbHOI'O OCTOBHOIO
nepesa

Tema 3.2. Ananu3 pekypCHBHOIO jepeBa BbI30BOB (Ha
HOPHUMEPE AITOPUTMOB COPTHPOBKH)

15




Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HaumenoBaHue qUCHHILIHHBI

((MOH,CJ'I HUPOBAHHUEC BBIYHUCIIUTEIBHBIX CHCTEM

O0bém aucuunannbl, 3E/ak. 4.

4/144

COIAEPXKAHMUE JUCIUITI/IMHBI

Pazuenst

Tembl

Paznen 1. JlerepmunupoBaHHbie
moznenu BC, Mmopenu cucrem
MaccoBOro 00CTyKHBAHUSL.

Tema 1.1. MogenupoBanue aerepmunupoBaHueix CMO,
oaHompoueccoproit  BC, asyxmpoueccopusix BC ¢
UCHONb30BaHUEM anroputMoB JIxoHCOHa, onTUMH3ALUA
COBMEIIEHUS UKIIOB, MoaenupoBanue CMO ¢ oxuganuem

Paznen 2. BepostHOCTHBIE
mozaenu BC, Buibop
ONTUMAJIEHOH CTPYKTYPHI U
aHaJIN3 Y3KUX MECT
BEPOSTHOCTHBIE MOJIEIIH.

Tema 2.1. 3amaun
onepauuii B BC.
Tema 2.2. Pacuer npoussoaurensHocty BC ananurnyeckumu
metonamu. Beibop ontumansHoO# cTpykTypsl BC Ha ocHOBe
IKCMEPTHBIX OLEHOK.

Tema 2.3. MonenupoBanue BC ¢ ucnosnb3oBaHueM cerei
[Tetpu (uccnenoBanue Ha HaJIMYME TYNHUKOB, JIOBYILEK,
JKMBOCTD).

Ha ONOTHMHM3AHK pacnpCacincHUsA

Paznen 3. AsromarHsle U
umMurtanuoHueie Mmoaenu BC

Tema 3.1. [Ilpexncrasienne DBM kak COBOKYIHOCTH
ONEPALIMOHHOTO M  YNPaBJISIOLEr0 AaBTOMATOB  (MOJEIb
I'mymikosa). [lporpammupoBanue 3aja4 B CHCTEME KOMaH[

y4yebHoit DBM.
Tema 3.1. Mogemuposanue BC na sassike GPSS.
MonenupoBanue napajielbHbIX BEIYUCICHUI.

Paznen 4. Monenu vanexxkunoctu |Tema 4.1, Pemrlenue 3amay OonTUMAaibHOM — 3aMEHBI

BC, pemenue
ONTHUMHM3AIMHOHHBIX 3a1a4 Ha

rpagax

obopynosaunus BC.
Tema 4.2. Ouenku Bpemenu Boruuciaenuii Ha BC.
Tema 4.3. Ontumuszanus pasdouenus BC Ha noacuctems.
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Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HaumenoBaHue qUCHHILIHHBI

«Jlokanwuas opraHm3anns MHTEIUJICKTYAJIbHBIX CHCTEM»

O0bém aucuunannbl, 3E/ak. 4.

4/144

COIAEPXKAHMUE JUCIUITI/IMHBI

Pazuenst

Tembl

Paznen 1. ba3el 3Hanuii u
HepapXHUECKUe CUCTEMbI

Tema 1.1. [1punuuner opranuzanuu cucrem. MoaeaupoBaHue
MEePapXUUYECKUX CUCTEM.

Tema 1.2. ®opmansHoe onucanue. Ornuuue 0a3 3HaAHUM OT
0aHKOB HAHHBIX.

Paznen 2. [Tpunuunst
JIOKQJIHOM OpraHu3anuu
CHCTEM.

Tema 2.1. Obwas Teopus cucrem. McenenoBanue onepaiuii u
teopuss urp. Hrposoe ympasienue. Dopmanuzanus
JIOKaJIbHOM OpraHu3aiuu.

Tema 2.2. Heobxonumocts JIOC B npumepax. Lenn JIOC.
Kpurepuu. Heobxoaumseie ycnobus Bosmoknoctu JIOC.

Paznen 3. Croxactuueckue
00y4aronmecs CUCTEMBbI, UX
MOJICJTUPOBAHKE U
HCCle10BaHUE.

Tema 3.1. Konnexrusnoe nosenenue. Mrposoe nosezeHue.
Tema 3.2. Metoauku u3ydeHHUsl JOKaJIbHO-OPraHU30BAHHOM
cuctembl  (JIOC). TIlaptus Hpma. AcumMnTorudeckoe
OIUCAHUE UTp.

Pasnen 4. [Ipumepsl nokajibHO-
OpraHU30BAHHBIX CHCTEM.

Tema 4.1. Bcnomorarensusie nenum MapkoBa B Hrpe ¢
HYJIEBOI CYMMOI1 U psijie APYTrux urp.

HaumeHnoBaHue JHCIHILTHHbLI

((I/IHTCHHCKTyaﬂthIe JUHAMHYECKHE CHCTEMBIY

O0béM aucunIInnbL, 3E/ak.u.

5/180

COIAEPXKAHMUE JUCIUITI/IMHBI

Pa3znensl

Tembl

Paznen 1. Metonst

Tema 1.1. IlpaBuna. Crpaterun npuMeHEHHUs IPABUIL

MOJIEJIUPOBAHHS TTOBE/ICHUS Tema 1.2. VYopasasemble  IMHAMHYECKHE  CHCTEMBI,
OCHOBaHHBIE Ha NpaBuiax. Bo3myenus.
Tema 1.3. VYopasnenue kak crnocod KOMIIEHCAIMU
BO3MYILIEHUH.

Paznen 2. Ocobennoctu 6a3 Tema 2.1. Cunres oOpaTHOH CBSI3W 10 TPACKTOPHH.

3HAHHH JHUHAMHYCCKHX CHCTEM

Crparerus cunTe3a 00paTHOH CBS3M O COCTOSHHUSM.
Tema 2.2. ba3zbl 3HaHUH HA OCHOBE JUHAMUYECKHX
HEOJAHOPOAHBIX CEMAHTUYECKUX CETEH.

Paznen 3. Dnements! Teopuu
yIPABJICHUS TUHAMUYECKUX
CHCTEM

Tema 3.1. Bo3mymenue. Ilpouenypa 3ambikaHusl.
Tema 3.2. Ilponenypa nepexona.
Tema 3.3. Tpaekropust CUCTEMBL.
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Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HaumenoBaHue qUCHHILIHHBI

«MatemaTn4ecKkue OCHOBBI pacro3HaBaHHsi 00pa3oB»

O0bém aucuunannbl, 3E/ak. 4.

4/144

COIAEPXKAHMUE JUCIUITI/IMHBI

Pazuenst

Tembl

Paznen 1. Maremarnueckue
[IOCTaHOBKHM 33734
pacriozHaBanus 00pas3os

Tema 1.1. AnreOpauveckuit mojaxoj (MOCTAHOBKA 3a1a4u
pacniosnasanus 1o JKypasnesy H0.11.).

Tema 1.2. Anroputm BbluucieHus omeHok (ABO) kak
YHUBEPCAIILHBIN SI3BIK OMMCAHUS MPOLEAYP Pacro3HABAHHUA.
MeTtox KOMHTETOB.

Tema 1.3. TlocTraHoBka 3ajadd HAa OCHOBE HEHUPOCETEBBIX
TEXHOJOTHH.

Tema 1.4. DBpucTUYECKME METO/IbI PACITO3HABAHMSI

Paznen 2. Metoab! oLieHKH
UH(OPMATUBHOCTH MPU3HAKOB

Tema 2.1. B3aumocBsi3p pa3MEpHOCTH BEKTOpA MNPU3HAKOB U
AKTUBHOCTH pacrno3HaBanus. QOpMHpPOBaHHE MPU3HAKOBOTO

OPOCTPAHCTBA. Beibop ONTHMAJILHOTO Habopa
UH(GOPMATHBHBIX MpU3HAKOB. BbIOOp CHCTEMBI 3aBHCHMBIX
MPU3HAKOB.

Tema 2.2. Onenxka u Kputepuu HHOOPMATUBHOCTH
IPU3HAKOB. HNudopmarmnoHHblit cnocod OLIEHKH
HE3aBUCHMBIX IIPU3HAKOB,

Tema 2.3. Meroa nOCIEOBaTEIBHOIO  COKpAlllCHUs

npusHakoB (DEL) Meton mnocnenoBarenbHOro 100aBiieHHs
npusHakos (ADD). KomOunuposaunsiii meron (ADD-DEL).
Metona ciy4aitHOro MoMcKa ¢ aJlanTauei.

Tema 2.4. Onenxa HHGOPMATUBHOCTH MPU3HAKOB 110 METOAY
AKypasnesa H0.1.

Paznen 3. Maremarnueckue
METO/Ibl PACIIO3HABAHUS
obpazoB

Tema 3.1. Merox xomutera OonbiuuHcTBa. [Ipobnemsr u
peurenus.  PemieHune  3agauM KOMHTETa HAa  OCHOBE
komOunanuu UHC.

Tema 3.2. PacnosnaBanue o00pa3oB Ha OCHOBE TEOpPHUH
¢dpaxranos. Mertox rpynnosoro ydera aprymentos (MI'VA).
Merton noreHIMaNbHBIX (PYHKIUIA.

Tema 3.3. DBpucTHueckHe METOAbI pacno3HaBaHUs 00pa3oB
no XKypasnesy IO.M. Meron mnpenenbHeIX YHOPOLIEHUI
(MITY). Pacno3napanue o0OBEKTOB Kak Ki1accudukanus
oToOpakeHuil.

Tema 3.4. MeToabl NPOTrHO3UPOBAHUS JAHHBIX, CKATHI H
GunsTpauuu u300pakeHUN Ha HEHPOHHBIX ceTax. Merosl
pelieHus 3a7a4 MPOTHO3UPOBAHMA M ONTUMH3ALMOHHBIX
3a/1a4 HA HEMPOHHBIX CETSX.

Pasnen 4. [lpuknannsie 3agauu
1 CUCTEMBI paclio3HaBaHUs

Tema 4.1. 3agaun OuoMeTpHUECKOH
PacniosnaBanue o0pa3oB B MeIHIIUHE.

HAeHTUDUKALIHH.
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Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

Tema 4.2. Knaccudukanus TekcToB. 3ajaua pacrno3HaBaHUs
00pa3oB B CUCTEME aBTOHOMHOI'O aJalITUBHOIO YIIPABIEHHUS.
Tema 4.3. CucreMbl OLIEHKH HAJCKHOCTH M TEXHUYECKOH
auarHocTuku. Pacrno3HaBaHue B 3ajauax  MeIULMHCKOH
JIMArHOCTUKH.

Tema 4.4. llocTpoeHue CcHUCTEM TEXHMYECKOTO 3pEeHUSs
(pobotsr). CoBpemeHHble METOABI 00pa3sHOro aHajusa
JTAHHBIX

HaumeHnoBaHHe JUCIHUIIHHDI

«[TocTpoenue u ananus moaenei GecnpoBOHBIX ceTeil
5G/6G»

O0ném qucuunannbl, 3E/ak. 4.

4/144

COIEPKAHUE JUCHUILIMHBI

Pa3zneinl

Temnl

Pazngen 1. Deomonus
OECIpOBOIHBIX COTOBBIX CETEH

Tema 1.1. OcobeHHOCTH pa3sBUTHS CETEH CBA3M, UCTOPHS
pasButus  CCC, mnpounecc cranmaprusanuu  CCC,
HA3HAUEHUE DJIEKTPOMArHUTHOTO CIIEKTpa

Tema 1.2. Passurue cereit CCC, 0coOEHHOCTH MOKOJICHHUE,
TEXHOJIOTHYECKHE CBOICTBA U OT/IHYHS

Paznen 2. Mertonas! ananusa
COTOBBIX CETEH CBS3U

Tema 2.1. Ceru 4G+: cereBple MEXaHM3Mbl HapallUBaHUs
€MKOCTH

Tema 2.2. Cetu 5G “Hosoe Paguo” ocHOBHEIE 0COOEHHOCTH

Tema 2.3. Cetu 5G “HoBoe Panuo” ¢yHKIMOHATLHBIE
0COOEHHOCTHU paauoaocTyna

Tema 24. Ceru 5G “HoBoe Pammuo” cuenapuu
UCIIOJIb30BAHUSA

Tema 2.5. Cetu teparepunoBoro goctyna 6G: npHaoKeHHs

Tema 2.6. Ceru rteparepumoBoro gocryna 6G: OTKpBIThIE
3a7a4u

Tema 2.7. CoBMmelleHHE  METOI0B  CTOXACTHYECKOM
reomerpun 1 CMO s ananusa ceteit 5G NR

Pasgen 3. Maremaruueckue
moenu s cereit LTE/5G/6G

Tema  3.1. Mopenuposanue ~ mmWave: norepu
pacnpocTpaHeHus

Tema 3.2. Mopenuposanue mmWave: npocTpaHCTBEHHbIE
XapakTepUCTHKU OIOKUPOBKH

Tema 3.3. MopnenupoBanue mmWave: BpeMEHHbIE
XapaKTepPUCTHKU OIOKUPOBKU
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Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HaunmenoBanue JHCIHILIHHBI

«lTocTpoenue u aHanu3 Mojesei OECIpoOBOAHBIX CETEH
5G/6G»

O0bém aucnunannbl, 3E/ak. 4.

4/144

COIAEPXKAHHUE JUCHUILIUHBI

Pazpenst

Temnl

Tema 3.4. MoaenupoBanue mmWave: aHTEHHbIE PELIETKH

Tema 3.5. MonenupoBanne mmWave: nuHEHHas KA U
0COOEHHOCTHU TEPArepLOBOr0 PacIpOCTpaHEHHs

Tema 3.6. Mogenuposanue mmWave: (yHKUHOHANIBHBIE
npeoOpa3oBaHus CITy4alHbIX BEJIMYMH IS MOJAETHPOBAHMS
OecrpoBOAHbBIX CeTel CBI3H

Tema 3.7. MopgenupoBanue mmWave: METOIbl OLIEHKU
[IOMEXU

Tema 3.8. MoaenupoBanue mmWave: olleHKa TIOMeXH

Tema 3.9. MoaenupoBanue mmWave: 3D monenu oneHku
nomexu. [Tapamerpusanus pecypcusix CMO

Tema 3.10. bopsba ¢ OnokupoBKaMu: MYJIbTHCBI3HOCTD [Is
HOAAEPHKKH COEIUHEHUs

Tema 3.11. bopsba ¢ 010KHMpOBKAMU: MYJIBTHCBSI3HOCTD IS
nojepxkku QoS

Tema 3.12. bopsba ¢ OnokupoBKaMH: MYJILTHCBI3HOCTD JIs
noazaepxku QoS, yacts 11

Tema 3.13. Ouenka SINR u emxoctu

Tema 3.14. Pecypcusie CMO

Tema 3.15. bopsba ¢ 610kMpoOBKaMU: pe3epBalits peCypcoB
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Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HaumMeHoBaHMe qHCHHILIHHBI

({MO,II,EJ'II/I MYJIBTHCEPBUCHBIX CeTen»

O0bém gucuuninnbl, 3E/ak. 4.

4/144

COIEPKAHUE JTUCHUITJIUHBI

Pa3zaennl

Tembi

Pasgen 1. ApxutexkTypHas
koHuenuuss NGN u npuHUIUIbL
nocrpoenust MCC

Tema 1.1. Obwmue tpeboBanus k nocrpoenuo MCC

Tema 1.2. TpexypoBueBas xonuenuuss NGN — yposenn
TPAHCIIOPTA U [EPBUYHOH CETH, YPOBEHb KOMMYTALIMH,
YPOBEHB YCIIYT U YIpaBIEHHUS YCIyraMu

Paznen 2. XapaxkrepucTuku
OCHOBHBIX TUIIOB Tpa(uka
CeTeH MOCHEqYIOLIHNX
[MOKOJICHUH

Tema 2.1. Konnenuus «rpoiiHoit yenyru» 8 MCC

Tema 2.2. OpHoaapecHbl M MHOIOAAPECHBIH PEKUMBbL
nepenaydn. [loTokoBsiil 1 nacTudHblil Tpahuk

Tema 2.3. [Tpunuuns: o6cnyxkuanus tpapuxa MCC

Pasznen 3. [Toctpoenue
OCHOBHBIX MOHOCEPBHCHBIX
mojenei Tenerpaduka cetei
MOCHCAYIOIIHX [MTOKOJICHHA.

Tema 3.1. Mogens 3BeHA MYJIBTHCEPBUCHOM CETH C
O/THOA/IPECHBIMU COSTMHEHHSIMHU

L]

Tema 3.2. Mozgens 3BeHa MYJIBTHCEPBUCHOU CETH
MHOI0a/IpeCHBIMH COEUHEHUSIMH

Tema 3.3. Mozgens
IACTHUHBIM TpapUKOM

3BCHA My.l'leHCCpBHCHOﬁ CEeTH C

Paznen 4. Mertons! ananusza
MOHOCEPBUCHBIX MOAENEH H
QJIFOPUTMBI pacueTa ux
BEPOATHOCTHBIX
XapaKTePUCTUK

Tema 4.1. llonyuenue cucreM ypaBHEHHH paBHOBeCHs

(CYP), YCJIOBUE CTATHCTUYECKOTO paBHOBECHS,
MYJIBTUIUIMKATUBHOCTE peuteHust CYP
Tema 4.2, PexkypcuBHBIE alNrOpUTMBl I pacuera

BEPOATHOCTEH OIIOKUPOBOK 3alPOCOB HA YCTAHOBIICHHE
OJIHOAJAPECHBIX H MHOT0APECHBIX COCAHHEHHI

Tema 4.3. Bpems nepenaun OIOKOB JaHHBIX WIACTUYHOIO
Tpaduka

Paznen 5. [Toctpoenue u
aHallu3 MYJIETUCEPBUCHON
MO/IEJIM 3BEHA CETH C
TpaUKOM OHOAIPECHBIX U
MHOI'0a/IPECHBIX COETUHEHHIA.
Tounsie u npubnKEeHHbIE
METO/1bl pacyeTa nokasaresei
KayecTBa 00CITyKUBAHUS

Tema 5.1. Tlonyuenne CYP u MyJIbTUILUIMKATUBHOE
Mpe/ICTABIEHUE €€ PeLIeHUs
Tema 5.2. PexypcuBHbIi  airoputM Uid  pacdera

BEPOATHOCTHBIX XAPAKTEPUCTHK CHCTEMBI

Tema 5.3. IlonsaTue o MeTone MPOCESHHON HArpys3Ku JUis
pacuera BEPOSITHOCTEM OJIOKMPOBOK 3arpoCcoB
nonb3oBareaedl B CETM € OJHOQJAPECHBIMH M
MHOT'0aIpeCHBIMH COEMHEHUSIMH
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Jucnunaun

bl (MOIYJIH) H3VYAIOTCH B paMKaxX OCBOCHHH

OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HaumeHoBaHue JUCIUILIHHBI

«[Tokasarenu 2(ppekTuBHOCTH OECIPOBOAHBIX CETEH
5G/6Gy»

O0bém qucuumInnbl, 3E/ak 4.

4/144

COIJEPKAHMUE JUCHHUIL/IMHbBI

Pa3zneinl

Temnl

Tema 1.1. bopsba ¢ OnoxkupoBkamu: pesepBauus +
MYJIBTHCBA3HOCTb

Tema 1.2. Yenyra mMTC nis Uutepuera Beueit

Paznen 1. Ocobennoctu
becnipoBoaHbix cetei SG+

Tema 1.3. Texuonorus NB-loT

Tema 1.4. Anamu3 pasgenenus pecypcos mexay LTE u NB-
[oT

Tema 1.5. Yenyra URLLC

Tema 2.1. IIpocTpaHcTBEHHO-BpEMEHHAs AMHAMUKA TpaduKa
B 5G

Tema 2.2. [IpocTpancTBeHHO-BpeMEHHas AMHAMUKA Tpaduka
B 5G: MOOMJILHBIE TOYKH JOCTYTA

Paznen 2. Ceru 5G Ha ocHOBe
MUJUTUMETPOBOIO JHara3oHa
4acToT

Tema 2.3. OnTtumuzanus MNOJIOKEHHUA MOOWIBHBIX TOYEK
Jocrtymna

Tema 2.4. KommyHukanuonusie MocThl Ha ocHoBe BITJIA

Tema 2.5. Mynbrukactuar 8 NR

Tema 2.6. MoaenupoBaHue reTeporeHHbIX cerei

Tema 3.1. TeparepuoBbie cetTH — BO3MOXKHOCTH WU
OrpaHNYEeHUs!

Tema 3.2. TeparepiioBbie C€TH — CBOMCTBA PaCIpOCTPAHEHUS

Tema 3.3. TepareprioBbie C€TH — OKHA MPO3PAYHOCTH

Paznen 3. Ceru 6G Ha ocHOBE

Tema 3.4. Teparepuossie cetu — B2B

TEpParepLoBOro Mana3oHa
4acToT

Tema 3.5. TeparepLioBble CETH — CETH HA KPUCTAILIE

Tema 3.6. TepareprioBbie CETH — OPUIIOKEHHUS MAKPO MHpa

Tema 3.7. TeparepiioBbie ceTH — MUKPOMOOMIIBHOCTb U [TOUCK
Iy4a

Tema 3.8. Tepareprossie ceTu — 6€3011aCHOCTD
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Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

«Hotanuu MoenupoBanus U METO/1bI aHaIM3a Ou3Hec-

HaunmenoBanue JHCIHILIHHBI [IPOLIECCOBY

O00BéM aucuuILInnebl, 3E/ak.u, |4/144

COIAEPXKAHHUE JUCHUILIUHBI

Pazpenst Temnl

Pasznen 1. Ynpasnenue Ousnec-

Tema 1.1. X)Kusnennsiii uuxi ynpasiaeHus OU3HeC-NIPOLIECCOB
npoueccamu

Tema 2.1. [IpuHiunsl MogeIHPOBaHUS OM3HEC-TIPOLIECCOB

Paznen 2. MogenupoBanue Tema 2.2. Horanus onucanus dusnec-npoueccos BPMN

HU3HEC-IIPOLIECCOB .
6 e-npan Tema 2.3. Jluarpammsbl B3aumozeiicTsus B Hotauuu BPMN.

Juarpammbr kitaccoB B Hotauuu UML

Tema 3.1. Ananus »GdexTuBHOCTH OU3HEC-TIPOLIECCOB

Tema 3.2. IMutaninonHoe MoeupoBaHue Ou3Hec-npolecca

Pasnen 3. Meronsl aHainusa -
GH3HEC-TIPOLIECCOB Tema 3.3. I'myOunublii ananmu3 OusHec-mnpouecca Process

Mining

Tema 3.4. Peurxunupunr OU3HEC-IPOLIECCOB
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Jucunnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOCHHH
OI1 BO «¥Ynpasienue nHoKOMMYHHKANMAMH H HHTE/LIEKTYA/IbHbIE CHCTEMbD)
no nanpasjennio 02.04.02 @ynpamenrtanbias nndopmarnka n nndopmMannonnbie TEXHOJI0IHH

HaumeHoBaHue JUCIUILIHHBI

«Kapra dusHec-npoueccos u nHpopmarHoHHas MOJEIb
YIpPaBICHUS TEIEKOMMYHHUKALHSAMU)

O0bém qucuumInnbl, 3E/ak 4.

5/180

COIJEPKAHMUE JUCHHUIL/IMHbBI

Pa3zneinl

Temnl

Pasgen 1. MnTerpupoBanHbie
Cpe/ibl yIpaBjieHus
TEJIEKOMMYHHUKALUAMH

Tema 1.1. Konuenuusa unrterpuposanusix cpex TM Forum
Frameworx

Pa3znen 2. Kapra 6usnec-
MIPOLIECCOB

Tema 2.1. Kapra Owusznec-npoueccoB (Business Process
Framework, eTOM): cTpykTypa npoueccos

Tema 2.2. Kapra Ousnec-ipoueccoB (Business Process
Framework, eTOM): nunamuka npoieccon

Pasnen 3. Undopmanuonnas
MO/IEND

Tema 3.1. HWndopmanuonnas moxens (Information
Framework, SID): cTpykTypa cymHocrei

Tema 3.2, HWudopmaumonnas wmoxeins  (Information
Framework, SID): moaenupoBanue NpoiyKra, YCIyrH H

pecypca

Paznen 4. Kommnekcuoe
HCIIOIB30BaHUE
UHTErPUPOBAHHBIX Cpejl

Tema 4.1. Kapra npunoxkenuit (Application Framework,
TAM). Ilokazarenu o>¢dexTuBHOCTH OU3HEC-TIPOLIECCOB
(Metrics)

Tema 4.2. OtpakeHue MeK1y HHTErPUPOBAHHBIMU CpelaMu
Frameworx

Tema 4.3. Cpena unrerpauuu (Integration Framework) u
Open API

PYKOBO/IUTE.JIb OII BO:
3aB. kadepoil npUKIaJHON

UHPOPMATHKU ¥ TEOPUH BEPOATHOCTEIH

K.E. Camyiinos

Homxknocrts, BYII

[Toanucek Damunua 1.0.
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